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18 (tourmaline)
. 1824 (Brewster)
(pyroelectricity) (Lord Kelvin)
(permanent polarization)
. 1880 (Pierre and Jacques Curie)
(piezoelectricity) (quartz)

(electromechanical devices)
(electrothermal devices)

(magnet)
. Epinus) . Lomonosov)
(electret)
(0. Heaviside) 1892 (Nalwa, 1995)
1921 (M. Eguchi)
(camaubawax) (resin)
(thermoelectret)
(photoelectret) (thermophotoelectret)
(magnetoelectret)
1960 (single crystal)
(lithium tantalate “LiTa0j") (ceramic)

(lead zirconate titanate “PZT")

. 1969 (H. Kawai)
(poly(vinylidene) fluoride “PVDF” 1



“PVFZ)) f

2
(.G. Bergman) (J. H. McFee)
(K. Nakamura) (Y. Wada)

PVDF

(G. R. Crang)

(second harmonics generation)

(A. J. Lovinger)

(ferroelectric) ~ PVDF (Lovinger, 1983)

PVDF
(ultrasonics)
(hiomedical enginegring)
(copolymers)
P(VDF-TIFE) |
(blends polymer)

1.1

Material
PVDF (P -phase)
PVDF ( -phase)
Other polymers
VF2-trifluoroethylene copolymer
Poly(vinyl fluorice)
Poly(vinyl chloride)
Ceramics and single crystals
Lead zirconate titanate
Barium titanate
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PVDF (Bergman et ai, 1971)

(morphology)

(acoustics)

(pyroelectric  detection)

PVDF

4 (pCIN)
20-30
1047

15-30
1
1

100-300
80

nondestructive testing (Skotheim, 1988)

pijic/myd
30-40
10-15

30-40
10
1-3

50-300
200

P

K

P(VDF-TeFE)
o (gemy
18 1045
19 150
14
15 3
75 1200
57 1700



11 PZT
PVDF PVDF 10-15
PZT 1200 PVDF
PZT PVDF (/?7-phase)
PVDF

(infrared sensor “IR sensor”)

(opto device) (infrared LED)
2 (gallium
arsenide “GaAs”) 940
(gallium aluminum arsenide “GaAlAs”) 880

(band gap) (Sze, 1981)

IR sensor (semiconductor)
(noise) PVDF  PVDF

(dissipation factor)
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PVDF IR sensor
PVDF
PVDF ( 1 2531)



PVDF

PVDF

PVDF

PVDF
PVDF

PVDF

PVDF 5

PVDF PVDF

[R sensor

PVDF

PVDF
PVDF
PVDF
PVDF PVDF
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